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Business Model for Integrated Solar Photovoltaic Systems 

E. INTRODUCTION 
 

As new and innovative business and financial models continue to address the long standing economic 

barrier to Solar Photovoltaic (PV) ownership, PV systems are being increasingly adopted by 

homeowners. Also as the cost of solar PV systems decreases across the PV value chain -, lower upfront 

costs, simpler permitting and installation, and increased reliability of systems will encourage wider 

adoption of solar PV.  

 

This report discusses residential PV products and their current market, and explores business models 

and strategies for their large scale adoption and implementation. The report focuses specifically on the 

“plug and play” ready-to-install PV system-kit for retrofitting homes using the recent innovation by GE–

the “GE Smart Grid Ready Solar Electric System” as an example. The research, business model and 

strategy developed for this GE system is applicable to similar ready-to-install PV system-kits that have 

been developed or will be developed by other companies.  

 

The report is divided into three main sections outlined below. 

 

I. Business Model and Strategy –Current status of the PV market and recommended strategies for 

business models to take advantage of the products’ special features and for distinguishing the 

PV system-kit in the residential retrofit market. 

 

II. Consumer Value Model –Estimates of the opportunity for solar re-roofing and the value 

proposition for roofing contractors and end consumers. 

 

III. Consumer Market Survey and Feedback from Key Stakeholders – Results and conclusions from 

a consumer survey 
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F. BUSINESS MODEL FOR AC-PV SYSTEM-KIT 
 

This section discusses the current market for residential solar PV, the drivers of retrofit PV market 

growth, the opportunity resulting from the potential market growth, the unique value proposition of a 

simple to install PV system-kit that requires only the roofer on the roof, and a business model and 

strategy specific to the PV system-kit design that has the potential to substantially increase retrofit PV 

market adoption.  

 

The Business Model section follows the process shown below to develop effective business model 

strategies for the AC-PV system-kit.  

 

 
Figure 1: Business Model Strategy Development Process 

 

a. Market Analysis: Current Status and Opportunities  
 

1. Current U.S. Solar PV Market 

The market for solar PV in the U.S. has been growing exponentially, driven by falling silicon prices, 

incentives, competition from module manufacturers in international markets and innovative business 

and financing models. For example, more solar was installed in the U.S. in the first half of 2012 than in 

the years 2009 and 2010 combined. Figure 2 depicts the growth of solar installations over the last 14 

quarters across residential, non-residential and utility scale projects. SEIA/GTM Research indicates the 

overall solar electric market will be on pace for another record year, with 4,400 MW of PV and over 900 

MW of concentrating solar power (CSP) projected to come online in 2013. 

 

The declining solar PV costs across the solar PV value chain, innovative financing models such as power 

purchase agreements (PPA) and leases, and increasing state and federal policy support through rebates, 

incentives, tax and other benefits, have all contributed to an increase in solar PV’s share of the overall 

energy mix in the U.S. These factors have built upon the motivations for solar energy – energy security, 

generation during peak and at the point of use, environmental benefits, and reduced dependence on 

fossil fuels and associated risks.  

Market
Analysis

Value
Proposition

Business 
Model 

Strategies
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Figure 2: Solar PV Growth across Residential, Non-Residential and Utility Scale1 

2. US Residential Solar PV Market 

The Solar Energy Industries Association (SEIA) U.S. Solar Market Insight Q2 2013 reports that the U.S. 

installed 832 MW of PV in Q2 2013 representing a 15% growth over Q1 2013 and a 1.5% increase from 

Q2 2012. California, Arizona, and New Jersey led residential installations nationally. 

 

While the Q2 2013 residential market was softer than expected, remaining flat in Q2, the SEIA 

preliminary data suggest that Q3 will be substantially stronger. On a national level, California is up 4% 

over Q1 2013 in spite of the end of the California Solar Initiative incentives.  The CA residential market 

continues to thrive and the outlook remains strong, pending changes to rate design and net metering. 

 

In the residential segment, third-party-owned (TPO) residential PV systems continue to be an attractive 

option for homeowners (Figure 3). California’s TPO market share increased, although well below the 

2012 peak due to increased availability of both residential solar loans and PACE financing. In some 

states, the improved housing market led to more systems being financed through mortgages and home 

equity loans. A maturing TPO market can achieve reduced better equipment supply contracts and access 

to lower cost of capital through increased deployment rates.  However, they will be affected by changing 

state-level incentives and the role utilities play in the distributed generation market. 

, 2012 SEIA report2 – . 

                                                           
1Source: U.S. Solar Market Insight: Q2 2013 Executive Summary (http://www.seia.org/research-resources/solar-

market-insight-report-2013-q2) 
2 http://www.seia.org/research-resources/us-solar-market-insight 

http://www.seia.org/research-resources/solar-market-insight-report-2013-q2
http://www.seia.org/research-resources/solar-market-insight-report-2013-q2
http://www.seia.org/research-resources/us-solar-market-insight
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Figure 3 The California TPO market share increased due to increased availability of residential solar loans and 

PACE financing3 

 

According to Greentech Media research - the success of third-party residential solar providers has 

attracted more than $600 million in new investments in recent months. Greentech media further 

elaborates how this influx of cash into the residential space signifies the growing acceptance of solar 

leases and power purchase agreements as a secure investment for project investors.  

 

                                                           
3 Ibid. 
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Figure 4: Average Installed Price by Market Segment, Q2 2011-Q2 20134 

Falling prices make solar more affordable with the average cost of a completed PV system dropping 11 

percent over the past year to $3.05/W. The average price of a solar panel has declined by 60 percent 

since the beginning of 2011. 

 

The average installed price continued to decline across all U.S .market segments in Q2 2013. ( 

Figure 4) 

The national average price declined by 9.3% from $3.36/W to $3.05/W, while dropping 11.1% from 

$3.43/W one year ago5. The residential, non-residential, and utility segments all saw price decreases 

over the past two quarters.  Nationally, from Q2 2012 to Q2 2013, residential system prices fell 11.5% 

percent, from $5.43/W to $4.81/W. Over the past two quarters, installed costs declined by 2.2% 

percent. Installed prices came down in most major residential markets including California, Arizona, and 

New Jersey. Residential prices vary significantly from state to state, in part due to the maturity of the 

state’s solar market. It was not uncommon for final installed prices to be in the $4.00/W range not 

including incentives and tax credits. 

 

                                                           
4 Ibid. 
5 These are capacity-weighted numbers based on all systems that were completed in Q2 across many locations and 

are impacted by the volume of utility-scale solar installed in a given quarter. 
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Installed PV prices vary greatly not only state to state, but also project to project. Without incentives or 

tax credits, common residential system prices ranged from less than $3.00/W to almost $8.00/W, and 

on-residential prices hit levels as low as $2.00/W and as high as $8.00/W. Utility prices also display high 

variability: a 50-MW-plus fixed-tilt installation will be significantly less expensive than a 1 MW pilot 

project that employs dual-axis tracking. (Note that the lowest installed cost of power does not 

necessarily yield the lowest levelized cost of energy, an important metric for measuring project returns, 

due to factors such as differing amount of sunlight striking the exact same type of solar system installed 

in different geographic regions.) 

 

Figure 5 shows the forecasted installation by market segment.  The SEIA residential forecast for 2013 

remains steady with the second half of 2013 the highest expectations for growth in the California and 

Arizona residential sector. The SEIA research projects the residential market will increase the over the 

next few years while remaining smaller than both non-residential and utility segments. 

 

 
Figure 5:  US PV installation Forecast 2010-20166 

 

There is still a large available residential market compared to the number of existing solar customers 

leaving an enormous opportunity for growth. No single strategy to deliver systems to residential 

rooftops has proven dominant. In the near term, it is expected that TPO PV systems will continue to 

                                                           
6 Ibid. 
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drive the residential market: By 2014, a myriad of new entrants are expected into the residential value 

chain as either financiers, service providers, or both. 

3. California Solar Industry 

 

The statistics shown in Figure 6 can be found on both the GoSolar California homepage and the 

California Solar Statistics front page. 

 
Figure 6:  California Solar Statistics7 

 

Q2 2013 ranks as the strongest second quarter in the California’s history in spite of diminishing 

incentives offered by the California Solar Initiative.  Installations increased by 78% in the residential 

market and 26% in the non-residential market over the previous twelve months.  Figure 7 shows 

California’s significant lead in solar PV installations in 2013 in both the residential and non-residential 

sectors. These results lend credence to the impact of California’s progressive solar policies and support 

for the solar PV industry and its impact in both public and private sector.   

 

                                                           
7 http://www.californiasolarstatistics.ca.gov/ 

http://www.californiasolarstatistics.ca.gov/
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Figure 7: Top Ten States by Q2 2013 Installations 

 

However, as California’s state-level incentives diminish, the market focus has shifted to the impacts on 

rate design and net energy metering (NEM) reforms in the state assembly bill AB 327.  The bill carries 

national implications because of California’s stature as the largest and most mature solar market and its 

status as a policy proving ground for others to follow or learn from, How California formulates policies 

that maintain growth, while protecting the interests of utilities and customers without solar panels 

should be closely watched. 

 

In the first two quarters of 2013, 847 MWdc of solar PV was installed in California, compared to 129 

MWdc installed in Arizona and 144 MWdc installed in New Jersey. Figure 8 summarizes solar project 

data for each Program Administrator (PG&E, SCE, CCSE and GRID Alternatives) by number of 

applications and capacity (MW) under the California Solar Initiative (CSI) program. There is currently 

499.3MW of residential PV installed within PG&E and SCE’s territory alone. 
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Figure 8: CSI Residential PV Program Installation Data, by Administrator8  

 

  

                                                           
8 http://www.californiasolarstatistics.ca.gov/reports/agency_stats/ 

http://www.californiasolarstatistics.ca.gov/reports/agency_stats/
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b. Value Proposition 
Improvements in both technology and manufacturing have resulted in reductions in the costs of PV 

system components over the past several years. However, there has been relatively little progress made 

in reducing the cost of installation.  The “GE Smart Grid Ready Solar Electric System” is a new solar 

electric system design and accompanying set of installation processes that removes the need for 

electricians to work on residential roofs.  Current DC-PV systems require electricians to make the 

electrical connections of panels and the through-the-roof electrical connection, whereas the AC-PV 

approach incorporated in the GE-type system allows the entire rooftop installation to be performed by 

roofing contractors with minimal training, including all electrical connections on the roof.  The 

electrician makes the connection from a junction box below the roof to the electrical panel.  This results 

in lower installed cost.  This prototype, grid-ready, integrated product kit is designed to increase the 

value proposition through reduced installed system cost and improved maintenance, safety and 

reliability. 

 

The “GE Smart Grid Ready Solar Electric System” is an integrated kit consisting of AC modules with direct 

240 Vac output, plug and play electrical connection with tool-less insert and capture mounting system, 

and Home Energy Manager with Smart-Grid interface.  

 

 
Figure 9:  GE Smart Grid Ready Solar Electric System9 

 

The multiple advantages of the Smart Grid-Ready Residential Solar Electric System differentiate this 

product from customary PV systems in the market.  The system’s design innovations reduce the cost and 

complexity of the mounting system hardware, increase system performance and safety, and simplify 

                                                           
9 Smart Grid Ready Residential Solar Electric System, Final Technical Report Prepared for the New York State 

Energy and Development Authority; GE Global Research 
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and enable installation by standard roofing and electrical contractor trades. The value proposition for 

this system is described in the following subsections. 

 

4. Reduced Cost and Complexity of Mounting 

 

The Smart Grid-Ready Residential Solar Electric System addresses both the installation-related barriers 
to low-cost and high-solar electric penetration. Key advantages offered by this system include the 
removal of any requirement for an electrical contractor on the roof, reducing labor costs for installation, 
and reducing or eliminating roof-warranty confusion, because, with the roofer being the only 
subcontractor on the roof, he is the single contractor responsible for any leaks.  This roofer-centric 
product installation also opens the PV market to the roofer trade, removing the need for specialty 
contractors (solar installers), resulting in a very large expansion of companies who might offer PV 
installations.  The shift to roofers being the primary labor category required for the installation of the PV 
system,  produces the corresponding potential of greatly reduce labor costs as well as  access to the 
roofing-contractor networks of a seven million home retrofit roofing market. 
 

The following graph from a study completed by NREL in 201210 shows how the Balance of System (BOS) 

costs including the installation and labor costs comprises a major percentage of the overall installed PV 

system costs. 

 

 
Figure 10: Benchmark 2010 residential PV system price: breakdown by element 

 

The following table, from the same NREL study, shows the installation labor and balance of system costs 

for the 2010 benchmark residential PV system are a significant portion of the overall installation costs.  

 

                                                           
10 “Residential, Commercial, Utility Scale PV system Prices in the United States: Current Drivers and Cost Reduction 

Opportunties” NREL Study 2012  
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Table 1:  Solar PV Installation Costs Breakdown, Including Labor Requirements by Component11 

 

Approximately 50% of a traditional system price can be attributed a combination of the channel costs, 

soft costs, and installation costs. The Smart Grid Ready Solar Electric System kit provides all of the 

hardware components necessary for a roofing contractor to complete installation of the solar system, 

reducing the labor and component costs. The table below shows the estimated cost of installing a 

baseline 4.8 kW system having 20 ac modules and two dedicated 240V electrical circuit is $2054 (NY 

labor costs).  The GE Smart Grid Ready Solar Electric System significantly reduces installation costs and 

uses standard contracting trades instead of specially trained and certified installers. 

 

 
Table 2:  Installation Costs for a 4.8 kW Smart Grid Ready Solar Electric System kit12 

                                                           
11 Ibid 
12 Smart Grid Ready Residential Solar Electric System, Final Technical Report Prepared for the New York State 

Energy and Development Authority; GE Global Research 
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The GE Smart Grid Ready Solar Electric System significantly reduces installation costs and uses standard 

contracting trades instead of specially trained and certified installers—no electrician is required on the 

roof.  The modular system comes in standardized installation kits and is suitable for both new and old 

roofs.  The installation minimizes roof deck penetrations and does not void the roofing warranty.  

 

5. Increased System Performance and Safety 

 

The Smart Grid-Ready Residential Solar Electric System addresses both performance and safety through 

the use of micro-inverter technology, creating an AC PV system rather than a high voltage DC system. 

Micro-inverters produce grid-matching power – in AC directly at the back of the panel eliminating the 

need for high voltage DC wiring connections at each panel to a main inverter.  This, in turn, eliminates 

the need for a trained electrician on the roof to install the panels. 

 

Traditional PV installation uses a central (or string) inverter architecture with complex electrical 

installation that requires the handling of high dc voltages (600Vdc) well-above UL safety limits, heavy (> 

70lbs) central dc-ac inverters, and installation of inter-module dc grounding connections. Such practices 

are outside the skills of the normal roofing and electrical contractor trades leading to the creation of 

solar installation “specialists”.  With this installation practice, each residential solar installation is a 

custom rather than standardized design, resulting in higher installed system cost.  Figure 11 shows a 

comparison of the central inverter vs. microinverter architecture. 
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Figure 11:  Traditional Central Inverter Architecture vs. Distributed Microinverter Architecture13 

 

The panels are connected in parallel (rows or columns) to each other and then to the grid feed. (Figure 

12 shows a first generation Smart-Grid Ready solar panel ready to be connected.)This is a major 

advantage in that a single failing panel or inverter does not take the entire string offline. There are also 

lower power and heat loads and a claimed 300 year mean-time-between-failures (MBTF) 14, resulting in 

a higher overall reliability with a micro-inverter-based system than a traditional string inverter-based 

system.  This should result in much longer warranties. 

 

                                                           
13 Source: The Solar Microinverter, Jeremiah Heilman, Ph.D, IEEE Energy Tech 2012, May 30, 2012 
14 MBTF should not be interpreted as “lifetime”.  Higher MBTF has been claimed by microinverter industry, but is 

not universally accepted. 



BUSINESS MODEL – Plug and Play Solar PV Kit 

BIRAenergy | CSI RD&D: Low Cost Residential PV 15 

 
Figure 12: Smart Grid-Ready Residential Solar Electric System’s integration with the Microgrid 

 

Traditional PV system installation requires all wiring to be enclosed in metal conduit with a separate 

ground circuit to ensure that exposed metal components (e.g., frames and mounting rails) remain 

grounded. Even with safe installation practices, there is still the potential for a system fault which can 

generate a high voltage dc arc. 

 

Several building fires have been attributed to a high-voltage arc caused by a PV system failure. 

Consequently, the National Firefighter Protection Association (NFPA), with their own requirements 

regarding roof access, has a key role in determining future NEC code changes for PV systems. This has 

the potential to reduce soft cost in states like California where many regulations are influenced by 

firefighter organizations. 

 

The Smart Grid Ready Solar Electric System has no high voltage making it inherently safer and less risky 

to both installers and firefighters. 

 

6. Simplify and Enable Installation by Standard Roofing and Electrical Contractor 

Trades 

 

The Smart Grid-Ready Residential Solar Electric System’s “insert and capture” mounting system design 

simplifies the physical installation process and provides a “plug-and-play” electrical interface that 

eliminates the handling of high voltage and provides an integral electrical power and ground 

interconnection.  The insert and capture design has 40% fewer components than a traditional mounting 

system and allows a roofing contractor to use familiar roofing installation processes and tools while the 
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plug-and-play electrical connection can be completed by standard electrical contractors. There is no 

danger from high voltage and no individual module grounding wires are needed. The figure below shows 

an exploded view of this simplified mounting system. 

 

 
Figure 13: Exploded View of Insert and Capture/Plug-and-Play Mounting System 

 

 

In addition to the reducing the safety concerns of working with high voltage, the micro-inverters 

facilitate a modular design that allows for easy tracking and monitoring of the individual panels within 

the PV system.  The micro-inverter allows the monitoring of the solar power generated by each and 

every panel making it easy to detect and track individual PV module related issues and faults. This 

modular design makes the system repairable at module level eliminating the need to disassemble the 

entire PV system, ensuring higher efficiency, reliability and productivity. 

 

A recent study shows that PV installation process takes a longer in the US compared to other 

countries15. This can be detrimental to the pace of adoption of the PV system by the US households. PV 

installation in Germany, which accounts for the largest installation of residential solar panels in the 

world, is almost 10 times faster (7.5 hours vs. 75 hours) as compared to the US.  The graph below, from 

a recent LBNL Study16 shows that this difference increases the installed cost of a PV system by $0.55/W 

in the US.  Note that the data comparison between installations in Germany and the US do not take into 

account that the average sizes of both homes and the PV systems installed on them are smaller in 

Germany than in the US. 

                                                           
15 “Why Are Residential PV Prices in Germany so much Lower than in the US?”, LBNL Study, September 2012 
16  IBID 
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Figure 14: Comparison of Solar PV Installation Time between Germany and US 

 

There are a number of reasons for this difference including a more evolved German PV industry, 

streamlined processes driven by the economies of scale, different safety and permitting standards, as 

well as the ease of permitting and other BOS efficiency factors.  However, the cost and ease of 

installation are important contributors to difference in numbers of installations. The Smart Grid-Ready 

Residential Solar Electric System’s ease of installation, a 5 kW system can be installed and all wiring and 

connections completed in an 8-hour day.  

 

7. Brand Awareness 

 

Brand awareness plays a major role in a consumer’s buying decision process.  GE, formed in 1892, has 

been in existence for over 100 years and the GE brand conjures concepts such as trust and reliability for 

many people. 

 

A high level of brand awareness suggests that the brand is easily recognizable and accepted by the 

market in a way that the brand is differentiated from similar products and other competitors.  The 

survey conducted during the prototype period did not specifically ask about GE brand awareness.  

However, survey participants ranked the impact of the solar electric product manufacturer and its 

impact on their decision to purchase a solar system (See Question 9, Figure 40) as moderately 

important.  The level of brand awareness can be further explored through additional survey or study 

groups to determine the specific impact of the GE brand in the future. The Smart Grid-Ready Residential 



BUSINESS MODEL – Plug and Play Solar PV Kit 

BIRAenergy | CSI RD&D: Low Cost Residential PV 18 

Solar Electric System and its association with the GE brand has the potential for increased value through 

brand awareness properly marketed to the customer  

 

This is an important USP (Unique Selling Proposition) for the Smart Grid-Ready Residential Solar Electric 

System. GE will enjoy an advantage over competitors if they can successfully market positive brand 

associations with the product. A positive brand awareness and 20+ year warranty are a distinct 

advantage given other PV products being provided by solar companies that may have been in existence 

for less than five years.  Many products come from Chinese companies (accounting for 50% of the global 

market) who do not always enjoy a positive reputation for product quality. 

 

This could be an important marketing message for an end-customer who may be buying the product 

based on an estimated 20 years of product life and a promised efficiency level or for a Business to 

Business (B2B) who is marketing to solar installation companies owning or leasing the system. Solar City 

and SunRun, example B2B companies, must in turn market to their investors and underwriters who 

could be more secure with the performance (certain minimum efficiency percentage) and the guarantee 

backed by GE than a recent solar start-up company.  
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c. BUSINESS MODEL and STRATEGY RECOMMENDATIONS  
 

The business model provides detailed market information and strategy for the residential PV retrofit 

market.  This section includes: 

 

1) How the product, market, and financial considerations fit into the value chain of bringing the 

product to the customers in an efficient and profitable manner; 

2) How key resources, key partners, and key activities fit into business model for ready to install 

(plug and play) integrated solar PV systems, across the Solar PV Value Chain (Figure 15); and  

3) How the system can vertically integrate across the value chain to maximize the market 

penetration and fully realize the value of the system.  

 

The strategy for this business model focuses on a few innovative concepts behind the Smart Grid Ready 

Solar Electric System. This is the first of such PV system kits, the key features of which are:  

 

1) A complete PV-kit, containing all the components, which are ready and simple to install; 

2) The AC system design, which requires only a roofer for the rooftop installation – not roofer and 

electrician, like most/all other systems; 

3) A simple electrical connection - the AC output simply plugs into electrical panel; and 

4) Lower costs due to fewer parts and the fast and simple installation. 

 

 
Figure 15:  Solar PV Value Chain – Solar Manufacturers can vertically integrate across the value chain for 

effective market penetration and  fully realize the value of their integrated solar PV system 

 

The following subsections discuss the business model and strategy recommendations for scaling up the 

adoption of an integrated solar PV system such as the GE  system. 

8. Target Existing Homes Retrofit Market 

 

The integrated product offers a reduced installation time, it is easier and more convenient to install. The 

advantages discussed in the previous section make the integrated PV products ideal for retrofitting 

existing, occupied homes. Retrofitting should be considered an introductory market.  However, the 

product’s advantages will benefit the new construction market as well. 
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9. Bundle Product with Other Services 

 

The integrated product can be bundled with other services and products. Some of the recommended 

options include: 

 

i. Re-roofing 

ii. Energy Efficiency Upgrades  

 

i. Re-Roofing 

The primary target market for the Product is homeowners of single-family homes that are undergoing a 

re-roofing. A secondary segment is the same type of homeowners during roof maintenance that may 

not be an entire roof replacement. The re-roof is a perfect opportunity for an upsell to the Product 

because the labor cost involved in installing the system is greatly reduced at this time. Roofers that are 

already onsite can be easily trained to install the product as well.  

 

Key resources for making this value proposition accessible to the customer are the roofers themselves, 

having brought together financing options for the customer to consider to cement the value 

proposition. To the customer, the roofer is a trusted name, providing a new service in addition to the 

one they are purchasing already.   

 

PetersenDean Roofing and Solar, with 30 years of roofing experience, is an example of a roofing 

company who now includes solar as a company offering. They have recently launched the 

Solar4America17 campaign to provide homeowners an affordable path to solar ownership, specifically 

offering “American products installed by American workers”. The figure below shows their national 

ranking as a solar installer. 

 

                                                           
17 http://www.petersendean.com/solar4america/ 

http://www.petersendean.com/solar4america/
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Figure 16: Top Residential Solar PV Installers by Market Share: Roofing Company Petersen Dean is 5th nationally 

 

SolarCity dominates the market segment as a residential installer with 19.5% of the market share.  

However, Figure 17 shows there is still opportunity for residential installers to capitalize on growing 

state markets and untapped consumer bases. 

 

 
Figure 17:  Top Residential Solar Installers, 201218 

                                                           
18 GTM Research U.S. PV Leaderboard 

http://www.greentechmedia.com/articles/read/The-Numbers-Behind-SolarCitys-Success
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ii. Energy Efficiency Upgrades 

Customers getting energy efficiency retrofits are already aware and sold on the idea of reducing their 

energy bills and switching to cleaner energy options. It is easier to concurrently market a solar PV 

system to these customers and install PVs coincident with efficiency upgrades.  

 

10. Develop Strategic Relationships and Key Partnerships across Value Chain 

 

The solar PV market is growing exponentially and a number of big corporations and conglomerates, such 

as GE, are entering the PV market and will continue to vertically integrate across the value chain. The 

strategies and recommendations in the previous sections illustrate the importance of forming strategic 

partnerships in the value chain – downstream to stay competitive – for smaller PV system providers. 

Strategic partnerships can facilitate reduced system price and provide a better economic basis for the 

system.  Reduce overhead and extraneous costs associated with intermediate distribution channels and 

find the most direct path to the end customer (e.g. homeowner) through existing relationships such as 

banks and utilities. 

 

 
Figure 18:  Need Key Strategic Partnerships across the Value Chain for Product Deployment 

 

The integrated PV manufacturers should develop key strategic partnerships for marketing, distribution, 

financing and installation. The integrated PV manufacturers also need to form partnerships with key 

stakeholders within the value chain such as the utilities, roofers and the builders. 

 

Integrated 
PV Product

Marketing
Sales and 

Distribution
Financing Installation

 PV 

Companies 

 Utilities 

 Roofers 

 Builders 

 Retailers 

 

 Retailers - 

Big Box 

Retailers  

and others 

 Builders 

 Roofers 

 Solar Third 

Party 

Financiers 

and 

Installers 

 Banks 

 PPA 

financiers 

 Project 

Financiers 

 Other 

Financial 

Institutions 

 PV 

Installers 

 Roofers and 

Electricians 

 Other  

Installers 

 



BUSINESS MODEL – Plug and Play Solar PV Kit 

BIRAenergy | CSI RD&D: Low Cost Residential PV 23 

Depending on where the company is located in the value chain or depending on their level of vertical 

integration across the value chain, the company should develop strategic tie-ups across the rest of the 

value chain with the specified partners to compete and to enable the eventual deployment of their 

product. 

 

11. Leverage Existing GE Capabilities and Experience Across the Value Chain  

 

With the advent of companies offering innovative financing options and offering a zero upfront cost to 

customers, and a number of companies offering various solar PV options, the solar PV competitive 

landscape is getting crowded. PV companies will have to continue improving their products, services and 

extending their offerings to stay competitive.  

 

As the Solar PV demand continues to grow, a number of multinationals and conglomerates will enter the 

market, joining the likes of GE. While the conglomerates such as GE should leverage their capabilities 

and experience, other companies should be aware of these competitive threats and start positioning 

themselves to differentiate and successfully compete with those bigger and larger corporations. 

 

GE has the advantage of having successfully built businesses and business processes that can be 

leveraged when introducing, extending the product offering and marketing the GE Smart Grid-Ready 

Residential Solar Electric System. These are described in the following subsections. 

 

iii. Financing  

 

Financing is an important consideration in any solar installation. The high upfront cost associated with a 

solar PV system remains the biggest barrier and deterrent to solar PV adoption for a homeowner.   

 

Recently, innovative financing models such as the Power Purchase Agreements and leases have 

accelerated the adoption of solar PV system in the residential market. A number of companies in the 

solar market such as Solar City and SunRun are providing these financing solutions, and have been 

responsible for the downstream value chain, while remaining agnostic to PV manufacturer or their 

product. As a PV manufacturer, to stay competitive it is important to vertically integrate down the value 

chain or form strategic partnerships with a financial institution and offer financing solutions as well. 

 

GE can leverage its experience and capabilities in the consumer finance sector through GE Finance to 

offer its own financing solutions for the integrated PV system. 

 

Financial resources tailored for the individual market will help the customer to see how the total system 

value will serve them with a reasonable payback and the added security of reduced exposure to energy 

cost fluctuations in the future.  
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iv. GE Energy Efficiency Products  

 

GE has a number of products in the energy efficiency and smart grid space such as smart meters and 

batteries, energy efficiency lighting products, and appliances. that it could market to the customers of 

the Smart Grid-Ready Residential Solar Electric System .  GE can cross sell and upsell various other 

products from its related business lines and products instead of investing in customer acquisition for 

each product separately. Thus while the upsell of a roof retrofit to a PV system has been discussed 

already – this can be taken further to cross-sell and upsell various degrees of energy efficiency and 

home energy management solutions to an already “converted” or “aware” customer interested in 

saving money and reducing their energy profile. 

 

v. GE’s After-Sales Customer Service and Support 

 

GE has a world-class sales and customer service capabilities and platform deployed across its various 

business units. The Smart Grid-Ready Residential Solar Electric System could leverage that experience to 

build its own customer service to further differentiate its product from that of other competitors. 

 

12. Marketing Channels 

 

Sales, Marketing and Distribution Channels become paramount for a new integrated PV system and a 

relatively new PV systems segment as a whole. There are relationships to be established at several levels 

to sell, market and distribute the product to each of the customer segments. Key partners such as 

roofers, electricians and utilities can provide resources and activities for marketing and distributing the 

product.  
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Figure 19: GE Marketing Channels: 1) Roofers 2) Utility or 3) Directly 

 

The relationship of roofer to customer requires that GE partner with reroof and repair services with a 

track record of quality customer service, including responding to technical, pricing, and maintenance 

issues and who will refer customers to electricians or to GE when appropriate.  

 

A third level of relationship exists between the utility and the customer. The utility provides stable 

energy support/Grid maintenance, customer service, and may be another point of contact to the 

customer that could be required to refer customer issues to GE.  

 

13. Marketing Outreach Medium 

 

Currently, solicitations are being done through surveys, local municipalities and word of mouth. 

Additional outreach channels that should be considered include television advertising, newspapers, 

community events, flyers at community centers, yard signs on post-install homes, utility and GE website 

contractor listing, setting up call centers, training and employing salesman/advisors to make home visits, 

marketing through roofers sought by the customer themselves who offer solar as an add-on service, bill 

inserts through utilities, and previous customers contacted via standard quality assurance. 

 

14. Tap into Existing Distribution Channels and Innovate 
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The solar PV system manufacturers need to explore various avenues for sales and distribution to 

increase consumer awareness and accessibility to their products and to reach a wider consumer base. 

This is an essential step in a relatively new industry in the early stages of product life cycle and adoption. 

vi. Distribution and Sales: Tie up with Small and Big Box Stores 

 

There can be strategic partnerships and tie-ups with small and big box stores catering to the residential 

consumers – homeowners, builders and contractors. Big retailers focused on the residential 

construction market, such as Home Depot and Lowes, have already been approached by solar PV 

manufacturers and distributors. 

 

These partnerships can be extended beyond the home construction retailers to include retailers that sell 

high value residential consumer products and goods, such as Home Appliances Retailers – Sears and 

BestBuy. 

 

vii. Introduce New exclusive PV Stores and Kiosks – One Stop Shop 
 

An exclusive solar PV store can go a long way to build awareness for solar and the Product. A “one-stop-

shop” for all of the customer’s, providing an end-to end solutions for installing solar on the 

homeowner’s roof, can help to build the company’s brand. PV stores or small kiosks in malls/shopping 

areas/within department stores – such as Sears and Home Depot – can educate the potential customer 

base on the advantages of the PV segment as a whole and specifically this product and its differentiating 

features. 

 

A prime example and a hugely successful parallel case study is that of the Apple stores that helped 

increase awareness and market and sell new innovative Apple products such as the iPod and iPad. Apple 

stores have played an important role in increasing consumer awareness about Apple Products, creating 

and increasing brand value, and increasing sales for the Apple products.  
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Figure 20: Apple Store in New York 

 

The advantages of an exclusive retail outlet are manifold and include: 

 

- Increasing Product Awareness and Education 

As in the case of an Apple Store showcasing new products– having the customer walk in and be 

able to see a product can help to increase the product awareness.  With hands-on experience, 

the customer can see the actual size of the system, its corresponding parts, the ease of 

installation, and become educated on various aspects of the Product. 

- Advertising and Brand Building –Product Marketing 

The retail outlet helps to advertise the Product and differentiate it from competitors. A kiosk can 

help in brand building for the company and the Product. 

- Different Services under One Roof - Financing Help and Solutions 

The kiosks can serve as a one-stop-shop where GE can offer their associated energy efficiency 

products and services A one-stop-shop can help show the customer the cost benefits, offer 

financing solutions and help design, install and service (physical point of contact) the PV system. 

 

An example of a clean energy company implementing parts of the recommended strategy is Your Energy 

Solutions, offering one of the only solar power and solar and energy efficiency product showrooms in 

Northern California. Customers can see  various solar PV options, energy efficiency lights, tankless water 

heaters, Home Energy Management systems, and other clean energy solutions such as energy storage 

options available for their homes. The potential customer is able to view and discuss available options 

for solar panels and other power saving products with knowledgeable and experienced energy 

consultants/experts, discuss financing options, and increase their own awareness.  
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Figure 21: Your Energy Solutions has two retail showrooms in Pleasanton, CA and Rancho Cordova, CA19 

 

15. Marketing Message 

 

The integrated solar PV system needs to be marketed well with a clear and well-articulated message 

that highlights its advantages over competitor PV products. These include: 

 Integrated Product Advantages 

o Plug and Play Advantages  

o Micro-inverter Advantages  

 reliability 

 easier installation 

 reduced costs of balance of system 

o Building Integrated PV 

 

For GE in particular, the messaging should also highlight the GE brand: 

 GE Brand: Trust and Reliability 

o GE credibility and brand awareness built over the last 100 years 

o National and Multinational Reputation  

o Reliability associated with GE Brand highlighting the product assurance associated 

with the GE brand as compared to a new off-shore manufacturer. This is especially 

important given the 20+ years of warranty and life expectancy associated with a PV 

system and its performance.  

                                                           
19 http://yourenergysolutions.com/solar-power-store-locations-california/ 

http://yourenergysolutions.com/wp-content/uploads/2012/02/store-1.jpg
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16. Extend Product Integration to offer DIY integrated Kits 

 

Integrated PV product manufacturers can take integration further and offer a completely integrated 

solar PV system, where the system only needs to be plugged into an electric. The ‘plug and play’ model 

is a popular product design concept developed and working successfully in the consumer electronics 

industry. PV Plug-and-Play systems offer homeowners the option of purchasing a complete, pre-

packaged solar PV system that can be set up at low cost with relative ease making it possible to produce 

clean, renewable energy from the PV panels by simply plugging in the cord. 

 

GE can build on its product’s integration of the PV system with the micro-inverter and add other 

auxiliary equipment to provide a completely integrated ‘Do-it-Yourself’ (DIY) kit that would further 

reduce the labor costs and installation time, and help differentiate their offerings from that of a 

competitor. 

 

There are a number of companies across the world – such as Centrosolar, Onyx and Westinghouse that 

have already developed such kits and using the associated simplicity and convenience as a 

differentiating strategy in an already crowded PV market. For example, Centrosolar America, the U.S. 

subsidiary of Centrosolar Group AG, is taking its parent company’s “complete solar solutions” marketing 

approach to new levels in its efforts to expand its U.S. presence in an intensely competitive 

marketplace20, as shown in the figure below. 

 

                                                           
20 Greentech Media Research 

http://www.greentechmedia.com/articles/read/SPI-2012-PV-Module-Makers-Must-Differentiate-or-Perish/
http://www.greentechmedia.com/articles/read/SPI-2012-PV-Module-Makers-Must-Differentiate-or-Perish/
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Figure 22: DIY Complete Kit example – Centrosolar Example 

 

In September 2011, Westinghouse announced the introduction of “all-in-one,” do-it-yourself (DIY) solar 

power system kits for the home21. As marketed by the Westinghouse press release: “The kits’ low cost 

and ease of installation make them “very appealing to contractors and do-it-yourself (DIY) homeowners 

who, until now, have been put off by the high price of a rooftop system.”  

 

Each kit includes Westinghouse Solar AC panels with integrated racking and inverters, roof flashings and 

panel splices. Customers need to only add wiring to the rooftop and a circuit breaker in the home’s 

electrical service panel to start producing clean, renewable power. Though it’s targeting the DIY 

homeowner, as well as contractors, Westinghouse recommends that a licensed professional electrician 

take care of the wiring to ensure that it’s safe and meets code22. 

 

Onyx Service and Solutions, a Colorado based company, also offers “all-in-one” 330 W Plug-N-Play solar 

PV system. Manufactured by “fabless” (Onyx’s Chinese manufacturing partner), the Onyx Plug-N-Play 

systems come with a 330-W panel, a built-in micro-inverter, and a standard U.S. AC power outlet plug. 

One system, the OSPP330-2, adds a high-capacity lithium battery that’s incorporated into the unit. Both 

Onyx’s Plug-N-Play solar PV systems are directed at the Do-It-Yourself (DIY) market. Onyx’s system takes 

the Plug n’ Play concept a step further by eliminating the need for costly wiring and installation by a 

                                                           
21 Source: Cleantechnica website: http://cleantechnica.com/2011/09/26/westinghouse-solar-introduces-low-cost-all-in-one-home-solar-

power-kits/#Te1f03BcKlzLHxAr.99 

http://cleantechnica.com/2012/01/06/plug-n-play-solar-pv-systems-aim-to-juice-the-home-diy-market/ 
22 http://cleantechnica.com/2011/09/26/westinghouse-solar-introduces-low-cost-all-in-one-home-solar-power-kits/#3XDCc7tgxvrgwlGM.99 

http://cleantechnica.com/2011/09/26/westinghouse-solar-introduces-low-cost-all-in-one-home-solar-power-kits/#Te1f03BcKlzLHxAr.99
http://cleantechnica.com/2011/09/26/westinghouse-solar-introduces-low-cost-all-in-one-home-solar-power-kits/#Te1f03BcKlzLHxAr.99
http://cleantechnica.com/2012/01/06/plug-n-play-solar-pv-systems-aim-to-juice-the-home-diy-market/
http://cleantechnica.com/2011/09/26/westinghouse-solar-introduces-low-cost-all-in-one-home-solar-power-kits/#3XDCc7tgxvrgwlGM.99


BUSINESS MODEL – Plug and Play Solar PV Kit 

BIRAenergy | CSI RD&D: Low Cost Residential PV 31 

professional electrician which significantly reduce the ‘balance of systems’ costs of purchasing and 

installing solar home PV systems:  

 

“You can literally point the panel at the sun and plug an extension cord directly into the panel 

for immediate power – alleviating complicated wiring and typical installation requirements,” 

according to Greenwood, Colorado-based Onyx Service and Solutions’ press release. “The new 

panels are designed to be bought right off of the shelf in a hardware store, attached to any 

surface with 4 screws and immediately be put into service, powering a computer, fan, light or 

even a medical device. This new configuration will also help allow remote residences worldwide 

to have easier access to the power of the sun.” 
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G. II. CONSUMER VALUE MODEL 
 

The following section further discusses the advantages of an integrated PV system and the opportunity 

and value it presents to the consumer.  

 

The consumer being discussed has been divided into two categories - the end consumer and the 

intermediate consumer/s for the integrated PV product. The value model for the intermediate consumer 

and the end consumer differs, with regards to the value proposition and the actual differentiation and 

opportunity. The two types identified are:  

 

a. Intermediate Consumer: The intermediate consumer is the consumer at the middle and end of 

the solar value chain that would buy the PV system from the original manufacturer. This 

category includes the distributors as well as the third party installers and financiers. 

b. End Consumer: The end consumer is the homeowner that has the integrated solar system 

installed on their roof 

 

 
Figure 23: Two Consumer Categories 

 

d. Value for the Intermediate Consumers – Distributors and Third Party 

Owners 
 

One of the leading applications for the integrated solar PV product is in the residential retrofit market. 

The following section discusses this enormous market opportunity and the revenues and associated 

costs for the intermediate consumers. The intermediate consumers would be distributing, installing and 

financing the product to the end consumer (the homeowner) and need to be aware of the overall value 

the product provides because of the features discussed earlier.  

17. Market Opportunity for Solar, Re-Roofing and Energy Efficiency Retrofits 
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The energy efficiency residential retrofit market in the U.S. and California presents an attractive 

opportunity and easily facilitates a sales and marketing approach that bundles an integrated PV system 

with other retrofit work. The integrated PV system’s easier and quick installation saves time and money, 

and can be easily bundled with other retrofit services and products such as re-roofing. 

 

Based on the latest US Census and the Deutsche Bank study, the number of single family homes in the 

US eligible for retrofit is estimated to be 48 million homes.  This  assumes that 88% are single family 

homes, out of which 61% are pre-1980 and assumed to be eligible for basic retrofit. Based on the 2011 

US census, the number of California homes is almost 10% of the number of US homes. This can be 

extrapolated to almost 4.8 million pre-1980 single family homes in California alone. Because of higher 

income demographics, the number of retrofit eligible (pre-1980) or requiring a retrofit in California can 

be assumed to be an estimated 5 million homes. 

 

Based on the level of retrofit –a basic roof retrofit or an energy efficiency retrofit – the overall potential 

market size can be estimated. The market opportunity can be estimated assuming a realistic market 

penetration and market share (factoring in competition) over an estimated time. For example, a simple 

energy efficiency retrofit of $5,000 in 10% of the potential homes, can amount to a market size of $2.5 

Billion.  

 

The following table from a Deutsche Bank report on the residential retrofit market in the United States 

summarizes the required invested capital and an estimated energy savings of $144 Billion for single 

family residential retrofits in the United States. 

 

 
Table 3: Summary of Estimated Energy Savings and Invested Capital Required in Each Segment of the Residential 

Market 

The potential revenues that can be generated can vary based on the extent of retrofit and the solar PV 

system installed. The following section discusses the revenue generation avenues, and the associated 

costs– all supporting and highlighting the tremendous future business opportunity this segment 

presents. 

 

18. Revenues and Costs 

There are a number of potential revenue streams possible for the integrated PV system that includes 

installation, roof retrofitting and possible energy efficiency retrofits. Important costs that need to be 
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considered depend on the intermediate consumer and their role in the value chain and the level of 

vertical integration. These costs include: 

 Sales, Marketing and Distribution Costs 

 New Product training Costs: The integrated system is a newer product and although it has a 

smaller learning curve, the installers still need to be trained.  

 Installation labor costs 

 After Sales Service Costs – Technical and Customer Support  

 After Sales Maintenance Costs – dependent on the contract and warranty being offered 

 Grid maintenance costs that affect its use as a smart grid connected product. (These costs may 

be covered by the utility.) 

 

Other costs could be related to the intellectual property, financial, physical infrastructure, and human 

resources. Intellectual property (IP), such as patents, branding, and other proprietary knowledge such as 

permitting knowledge are mainly allocated to the manufacturer during R&D but could also be associated 

with the processes and IP deployed across the value chain – for example, PPA and other financing 

contracts.  

 

The figure below show costs associated with each step of the value chain: 

 

 
Figure 24: Costs Associated with Each Step of the Value Chain 

 

e. Value for the End Consumers 
The integrated PV system saves the end consumer time because the simplicity and ease of installation 

means their involvement in the overall buying and installation process is reduced. Their involvement can 

be further reduced if the installation has been bundled with an already existing re-roofing or an energy 

efficiency retrofit. Some installers may pass on the savings of reduced installation costs onto the end 

consumer resulting in additional cost savings. 

 

Other end consumer motivations include: reduced reliance on conventional energy sources, reduced 

utility costs, and investment in long term energy cost stability. These motivations, coupled with a 

continual reduction in the PV system costs and a variety of financing mechanisms being offered help 
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alleviate the long standing barrier to solar adoption of high upfront cost .  Solar PV, especially integrated 

solar PV systems, becomes an attractive value proposition for the end consumers. 

 

19. Financing Options Enable End Consumer Adoption 

One of the biggest barriers to large scale adoption of PVs has been the high upfront costs of a PV system 

and its installation. In recent years, a number of financing options have become available to the 

homeowners that have catalyzed the adoption of the PVs. These include finance and business model 

innovations such as Power Purchase Agreements (PPA) and leases through third part ownership models. 

 

The financing options available to the consumer include: 

 

1. Loans – Typical secured and unsecured loans are available through private lenders as well as 

government supported institutions. 

 

2. Rebates and Incentives – A number of rebates and incentives are offered by the local, state and 

the federal government. These include incentives through the California Solar Initiative (CSI) a 

30% federal tax credit (ITC), performance based incentives, and renewable energy certificates 

(REC). 

 

20. New Innovations in Financing: Third Party Ownership 

Innovative third party ownership (TPO) models – PPA and Leases, have been successful in increasing the 

adoption of residential solar PVs. These innovative business models allow the homeowner to not worry 

about the upfront costs of owning a PV while enjoying the benefits of a secure and clean energy source. 
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H. III. FEEDBACK FROM END CONSUMER and STAKEHOLDERS 
 

BIRAenergy (ConSol)23, in collaboration with SDG&E, gathered market feedback which was divided into 

two main sections: 

 

a) Market Assessment for identifying Test Homes for the GE Smart Grid Ready Solar Electric System 

b) Market Feedback on Solar PV from homeowners  

 

f. Market Assessment for Identifying Test Homes  
Market assessment survey responses showed a significant interest in obtaining solar energy and in 

volunteering as a test home for the Smart Grid Ready Solar Electric System.  However, in the previously 

targeted regions (Climate Zones 14 and 15, dry-desert region), there were a limited number of homes 

that met the prototype system’s requirements.  

 

The primary limitation was found to be the required roof material. The prototype PV system was 

designed only for asphalt shingle roofs and most homes in these areas include membrane roof material 

or mission/barrel tiles. 

 

After the first round of the survey, a home (“Showcase Home”) in the City of Chula Vista was chosen for 

installation and demonstration.  Marketing material –flyers and news releases–  were developed for 

marketing this home. 

 

g. Homeowner Market Feedback on Solar PV 
 

BIRAenergy and SDG&E discussed various strategies to obtain market feedback on the PV retrofits and 

their viability for existing homeowners in the SDG&E territory. This led to developing and conducting an 

online survey to evaluate the existing market opportunities and construct the critical consumer decision-

making metrics for solar and energy efficiency improvement retrofits. 655 homeowners were surveyed 

regarding barriers and limitations of installing a solar PV system to get their feedback, independently 

from identifying possible test homes for the GE prototype. 

 

h. Marketing Flyers and Survey Design 
 

The survey was designed to collect site information including: location, age, roof pitch (most 

homeowners won’t know- maybe give a range of general descriptions [flat, steep, etc.]) roofing 

                                                           
23 BIRAenergy and its lead team, started the project when it was part of ConSol in 2011. BIRAenergy has since then 

split-off from ConSol as a separate entity. Some of the work was thus conducted under the ConSol umbrella in 

2011 and 2012. 
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materials and shading, and to create a scale, matrix or general set of questions to address the following 

items : importance of fixed cost of generated electricity, payback, cash flow and other decision 

influencing factors to better understand the drivers for consumer purchases of solar and efficiency 

retrofits 

 

BIRAenergy (ConSol) reviewed some potential markets for homes that could be included in this project. 

A draft list of selection criteria was developed, which was reviewed and revised by program partners. 

The following evaluation criteria was used to identify candidate home’s evaluation criteria as a potential 

test home: 

 Resides in the SDG&E territory 

 Must be the principal residence 

 Able to provide access to utility bills 

 Roof Type: Asphalt shingle 

 At least 250 square feet of unobstructed roof area 

 Minimal shading of roof area 

 Roof area preferably between SE and SW (135⁰- 225⁰) 

 

There was also a brief project description that was posted on the project website: 

 

 
Figure 25: Webshot from the Project Page Created on BIRAenergy (ConSol) Website 

 

BIRAenergy/ConSol also worked with SDG&E to contact their employees in order to identify candidate 

homes. Towards this effort, an advertisement was developed to be included as part of the April edition 

of SDG&E’s internal monthly newsletter. This was distributed to SDG&E employees and some state 

employees at local jurisdictions. The announcement invited SDG&E employees living in SDG&E territory 
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to participate in this project. There was also a more detailed one-page flyer developed for distribution to 

interested homeowners. 

 

 
Figure 26: Snapshot from SDG&E Monthly Newsletter April 2011 
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Figure 27: Developed Marketing Flyer on Integrated System 
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Figure 28: Developed Flyer on Solar  

 

The following graphic summarizes the survey design and the logic flow used for the survey for both 

identifying a potential test home, and for getting feedback from the homeowners on PV electric 

systems. 
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Figure 29: Survey Design Logic I 
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Figure 30: Survey Design Logic II 
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i. Survey Distribution 

For the market assessment and surveys, BIRAenergy (ConSol) coordinated with SDG&E regarding 

distribution through their database of homeowners, as bill inserts and announcements of an online 

survey opportunity. However, it was eventually decided that the surveys would not be distributed by 

SDG&E directly. 

 

Initially, survey responses were received rapidly with assistance and distribution from homeowner 

associations, local governments, and municipalities; however, the number of respondents peaked at less 

than one hundred responses. To acquire additional responses, BIRAenergy contracted a survey 

distribution company, Research Now, who provided the survey to their database of survey participants 

meeting the survey requirements (i.e., single-family, homeowners in the SDG&E territory). The survey 

participants were incentivized for completing the survey. Research Now was able to generate 598 

completed surveys, resulting in a total of 655 completed surveys from which to complete the statistical 

analysis.  

 

A demonstration home “Showcase Home” in the City of Chula Vista was chosen for demonstrating and 

showcase the integrated PV system from GE along with other emerging technologies. The following is a 

snapshot from the press release: 

 

 
Figure 31: City of Chula Vista News Release on Demonstration Showcase Home 
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Figure 32: Open House Marketing Flyer for the Showcase Home – “Plug-and-Play” Solar PV System 

 

j. Survey Results 
The evaluation of the survey results helped identify the candidates for solar retrofits based on the 

homes’ orientation and shading; the relative importance of fixed cost of generated electricity, payback, 

cash flow, and other decision influencing factors to better understand the drivers for consumer 

purchase of solar efficiency retrofits; and potential homes that could be used as test homes. 

 

The following figures chart the survey results.  
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Figure 33:  Survey Results, Chart 1 

 
Figure 34:  Survey Results, Chart 2 

 

 
Figure 35:  Survey Results, Chart 3 
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Figure 36:  Survey Results, Chart 4 
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Figure 37:  Survery Results, Chart 5 



BUSINESS MODEL – Plug and Play Solar PV Kit 

BIRAenergy | CSI RD&D: Low Cost Residential PV 48 

 
Figure 38:  Survey Results, Chart 6 
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Figure 39:  Survey Results, Chart 7 
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Figure 40:  Survey Results, Chart 8 
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Figure 41:  Survey Results, Chart 9 
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Figure 42:  Survey Results, Chart 10 
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Figure 43:  Survey Results, Chart 11 
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Figure 44:  Survey Results, Chart 12 
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Figure 45:  Survey Results, Chart 13 

 

 
Figure 46:  Survey Results, Chart 14 
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Figure 47:  Survey Results, Chart 15 

 

 
Figure 48:  Survey Results, Chart 16 
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Figure 49:  Survey Results, Chart 17 

 

 
Figure 50:  Survey Results, Chart 18 
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Figure 51:  Survey Results, Chart 19 

 

 
Figure 52:  Survey Results, Chart 20 
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Figure 53:  Survey Results, Chart 21 

 

The market survey results showed that 70% of the people who gave reasons that they were 

uninterested in installing solar on their homes felt that way mainly because of cost effectiveness 

concerns. 

 

Of the respondents who were surveyed, 92% respondents did not have a solar PV system. Of the 8% 

respondents, who did have a solar PV system, 59% had a system larger than 1.8kW. The main financial 

concerns and motivation that factored into the 8% who purchased the solar PV system were – the 

money saved on the energy bills, the initial cost of the solar PV system and the available tax and rebate 

incentives.  

 

The quality of installation, the quality of the PV product and the associated warranties with the product 

and the installation, and the experience of the installer were the main quality concerns of the 

respondents with the solar PV system installed. These quality concerns were also the main quality 

concerns of those who did not have a solar PV system installed as yet, but if they were to consider the 

installation. 

 

Due to the upfront cost concerns, many customers that could enjoy the benefits of solar are currently 

reluctant to adopt. They continue to pay the high price in a monthly utility bill. Those that opt for solar 

are paying for their systems through regular financing options and newer financing options such as 

power purchase agreements.  

 

The advantage of owning the system outright, which is possible at the lower installation cost, should be 

emphasized in these cases. Financing options are still a possibility with this system, but are now not the 

only option. Financing the systems to avoid the upfront cost is a big incentive to most of our survey 
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respondents. Also, a lower initial cost can be more readily offset by energy savings using the same 

financing mechanisms used by traditional solar PV installations.  

 

Contributions to the revenue streams include solar installations that happen in conjunction with re-

roofs, which are expected to be the number one contributor to overall revenues, and solar installations 

alone, which are expected to be a secondary contributor. Post-installation support is not expected to 

contribute significant revenue.  

21. Classifying the Home Characteristics  

The homeowners were asked questions about their home’s size and year if construction to understand 

the survey pool.  Over half the homes were constructed before 1980, making them ideal candidates for 

retrofitting.  

 

 
Figure 54 26: Results Graph:  Year of Home Construction 
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Figure 55: Results Graph:  Home Sizes 

 

 
Figure 56: Results Graph:  Roof Pitch  

 

22. Solar PV Market Penetration 

The first question of the market survey was intended to sort homeowners into those that had solar PV 

on their homes and those that did not (and would therefore be potential customers). Over 90 percent of 

homeowners who took the survey did not have solar electric installed on their homes. 
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Figure 57: Results Graph:  Current Solar System Presence 

 

The above results show how over 90% of the surveyed homeowners did not have a solar electric PV 

system. This shows the enormous market opportunity that exists for installation of solar PV in existing 

homes. The rest of the questions delved deeper into the reasons for such a low penetration of solar PV.  
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23. Installation Triggers and Timing 

 
Figure 58: Results Graph:  Solar PV Triggers 

 

The above results show when the small percentage of respondents with a solar PV system, had their 

solar PV system installed. There were a few who identified re-roofing and energy efficiency retrofits as a 

trigger for installing solar PV. Majority of the respondents installed the system, because they wanted to 

and not driven by another activity (roof repair or energy retrofit). 

 

24. Decision Motivations for Solar PV – Financial, Social and Quality 

The second question focused on understanding the motivations for the decision to purchase solar 

systems. These were divided into financial concerns, quality concerns, and social concerns.  

 

viii. Financial Motivations  

A noticeable difference was seen between the group that had purchased solar and those who had not.  

A higher percentage of those who had not purchased solar PV rated each of the financial concerns ‘Very 

Important’ or ‘Moderately Important’. This shows how financial concerns are the leading barrier for the 

purchase of a solar PV system. Thus those who have fewer financial concerns (or have access to 

financing) and are interested in solar are already purchasing it.  
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The two most important financial concerns that were identified are 1) the high Initial cost of the solar 

electric product, and 2) their impact and the money saved on energy bills. The order of importance is 

reversed between the two groups. Those without solar systems are more concerned with Initial cost 

than with any other concern.  

 

The responses clearly show the importance of addressing customer’s concerns regarding financing.  

There is a clear need for the Solar PV providers to offer financing solutions or TPO options and for 

lenders and financial institutions to help with finance o reduce the high upfront costs. 

 

 
Figure 59: Results Graph:  Classifying Financial Concerns 
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Figure 60 32: Results Graph:  Impact of Financial Concerns 

 

ix. Social motivations 

Social motivations were the least important concerns compared with financial and quality concerns. 

Those who had already purchased solar ranked these slightly lower than those who did not.  
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Figure 61: Results Graph:  Comparing Various Concerns 
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Figure 62 34: Results Graph:  Decision Impact for Installing Solar PV 

 

25. Free response Question 

The free response question asked about other reasons respondents might not consider solar.  This 

question revealed that 70% of those who answered (171 people, with 484 non-responses) pointed out 

their concerns about cost effectiveness. 11 of these respondents already have low energy bills and 13 

were older people who feel that they were too old to achieve a payback. Four respondents cited current 

SDG&E policies.  
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k. Survey Conclusions 
The survey helped identify and characterize (through a representative set) a typical customer 

(homeowners), their homes, and their feedback and motivation on solar PV systems. The customer 

responses support the business model and strategy recommendations discussed in the previous section. 

The following subsection details some of the lessons learned.: 

26. Large Market Opportunity 

With over 90% of surveyed homeowners not currently owning a solar PV system, there is a huge 

untapped market opportunity in the existing residential homes market for solar PV. Also, considering 

the informed responses on their motivations for not purchasing a solar PV system, it’s clear that the 

homeowners are aware of solar PV systems and have thought about it, but are reluctant to take the 

plunge given the high upfront costs among other factors. 

27. Financial Deterrents and Importance of Financial Solutions 

The upfront cost of the solar PV system was identified as one of the biggest barrier to the adoption of 

solar PV systems. It is important for the solar PV providers to recognize this and offer various financing 

options to the homeowner by developing their own financing programs or through strategic 

partnerships with third party financiers and institutions. 

28. Importance of Retrofit Channel 

The retrofit channel – energy efficiency or roof retrofit – are two main channels that the PV providers 

should identify and leverage for marketing and deploying their systems, through cross selling, upselling 

and bundling their product with other retrofit solutions. 
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I. CONCLUSION 
 

The report discusses the integrated solar PV product, business model and strategy recommendations for 

deploying the product, the market opportunity in the existing home market, and the consumer feedback 

from existing homes’ owners.  

l. Plug and Play Solar PV Kit has Significant Advantages 
 

Plug-and-play, ready-to-install PV system kits, with integrated microinverters, such as the GE system, 

offer easier and faster installation, potentially increased reliability through integrated micro-inverters, 

and a ‘plug and play’ simplicity that makes them less expensive to purchase and install.  These AC-PV 

systems also open the PV market to direct sales through the roofing trades and their sales channels, 

giving roofing contractors a substantial up-sell opportunity for both PV kits and the PV kits coupled with 

energy-efficiency upgrade packages.  Further, the plug and play PV kits provide a large new, potential 

product offering of roofers’ current products, providing a large opportunity for business expansion 

within the roofing contractor industry.  Sales and installations of these plug-and-play PV kits could be 

made to homeowners either as part of the roofers normal re-roof sales process or as a new product and 

service offering from roofers – offering PV with energy-upgrade options as retrofit independent of re-

roofing.     

m. Large and Growing Solar PV Market Opportunity 
 

The homeowner survey results, along with the cited research, show how the residential PV market 

offers an enormous market opportunity in terms of both size and potential growth. Differentiated 

product offerings such as the plug and play PV kit, are well positioned to take advantage of the market 

and capitalize on this opportunity.  

n. More Innovative Business Model Strategies Required 
 

The integrated solar PV system providers need to adopt and deploy the innovative business model and 

strategies across the value chains discussed in this report. This includes forming strategic partnerships, 

selling and marketing through varied marketing channels, deploying a well formulated marketing 

strategy and messaging, and offering the product through newer distribution channels.  

o. Need to Focus on Residential Retrofit Market 
 

The plug and play PV kit  is well positioned for the residential retrofit market,  an enormous market 

within the overall residential solar market. These PV systems can be bundled and cross-sold when a 

homeowner is getting an energy efficiency retrofit or with a re-roofing.  

p. Bundle PV Systems with Financing Solutions  
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By addressing the long standing barrier of high upfront cost, new and innovative financing mechanisms 

such as the PPA and solar leases being offered through third-party financing have helped residential 

solar PV installations cross an inflection point in adoption. Concerns about financing, cost-effectiveness 

and payback period rank among the top concerns for homeowners who have not yet installed solar. The 

plug and play PV product provider should offer financing solutions when selling and marketing their 

products either through strategic partnerships with financiers and financial institutions or through 

vertical integration and business expansion. 

 

q. Continue RD&D System Development 
 

A robust and a continual product improvement will ensure that the product continues to enjoy 

differentiation by being the most innovative product in the rapidly growing competitive field.  
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Appendix I. SDG&E Newsletter – Reroof and Solar Message 
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Appendix II. News Release on Demonstration Home from City of 

Chula Vista  

 

 
 



BUSINESS MODEL – Plug and Play Solar PV Kit 

BIRAenergy | CSI RD&D: Low Cost Residential PV II-2 
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Appendix III. Marketing Flyer - Open House Chula Vista 

Demonstration Home 
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